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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device capable of narrowing a horizontal width of a 
liquid crystal display panel in the use of an external driver 
10. 

SOLUTION: This device comprises a liquid crystal display is 
panel 10 consisting of a plurality of pixels two-dimensionally 
disposed at intersections of a plurality of rows of gate lines 
and of a plurality of columns of signal lines wired in the form 
of a matrix, and a plurality of driver ICs 14-1, 14-2,... for 
supplying a predetermined voltage to each pixel in the liquid 
crystal display panel 10 via a plurality of columns of the 
signal lines. The number of respective output pins of the 
driver ICs 14-1, 14-2,... is set to an aliquot part of the total 
number of the signal lines so that no fractions occur in the 
signal lines. 
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<7)e^^^>4 2-4. 4 2-5, 4 2-6fl>fBlfC^5i^SljX-f 
^vT4 6-4. 4 6-5, 4 6-6;!)<. fcb:^^-r > 4 5-3<b 3 
*(Dll-^^-<>4 2-7, 4 2-8. 4 2-9a)P0l(CB#^SljX 

>r*vT4 6-7. 4 6-8. 46-9;5<. <!:l^5*^fc. 

sm-^mizy^i^^Lx ^:^(D\hti'p^ >{z$^Lxmi^m::^ 

[0 0 5 0] cci-e. fc-s 1 ffla)^^Sijx>f *v5^4 6- 

1. 46-2. 4 e-zcDma^ffytumf&izr^i^x^ o<D 

[O O 5 1 ] B#^fljX>f ^V5"4 6-1. 4 6-2. 4 6-3 
[*. P c hMOS h^>^>X5»fccl:l/N c hMOS 

> v^x ^ ;()<afe^Jfg3^ ^ c M o s r ^ p ^'x >r ^> 

^ ( h^>X 5 >X-r A^b?5:y> 
/^:^;U4 0^P-SS±(C»iKh^>S>X^|Ccl:oTff$ 
J**tuTL^^o -^LT. 3llO^^SlJX-f ^>5^4 6-1. 
4 6-2, 4 6-3a)#A:tliffili^il(Cfggg*;|x. ^(D^S 
fgSS^(*tB:b^'f >4 5-1(CjS3g5$;KTL>^o 
[0 0 5 2] C;KlCcfcy. K^-</nM C 4 4;6NbB#^^iJ 

x\ht\^^^m^W.iSLt<. tb;b^'f >4 5-l^iS^a Lr 

3l@<7)B#^SlJX>r ^:/5^4 6-1. 4 6-2. 4 6-3CD^A:^ 

mz^^i^^^o c:tib^:^9Jx>f 'y^4 6-1. 4 6- 

2. 4 6-3cD#ti5:^5g(i. 3*0fl^^-O4 1-1. 4 

1-2. 4 1 -3^D#-3g(C^g^S^;|^XL^>&o 

[0053] ^fz. iSSH^/^^-yU 4 O <5: !Hl-Sffi±(c 
^DL^T. H@CDB#^#1X^ '>^(ro^2^;. tt6:$:(7>®I 
^^-047-1-47 -6;{)<. h ^ > 4 1 -1 , 4 1 

-2. 4 3-3, (Dmsi:^\^izy^'^xmsitsi\xi^^o 

^LT. ^5a^SlJX-<*>5^4 6-1CD2O(0*ilj^A:^5a (HP 
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Nch, PchMOS h^>i^X^(D^<f— h) i)< 
>4 7-1. 4 7-2(C. m^WU^ V=^^S-20 

2oa>SiltaiA:^ag;5<Si|{»^-f >4 7-3. 47-4(c. 

-5. 4 7-6lz^;^^^*^f^^^nTL^-&o 
[0 0 5 4] ZZ-X?(±. 6*(D*|?ai^-f >4 7-1 

-4 7-6(C^-r^B#5^fl]X'r ^>5^4 6-1, 4 6-2. 4 6 

4 6-4. 4 6-5. 4 6-6. (COLnT ti± < CfgUi 

[00 5 5] 6*(DSi]^^-r >4 7-1-4 7-6(C(i. i& 

1-S3. XS 1 -XS 3A<nffl5A^^-^^^*t^o fcff 
L. SiaS-^X S 1 - XS 3[i. *I^(i-§-S 1-3 30) 

J^fcil-^r^fc-So cosjjaifi^s 1 -s 3. XS1-X 
Sfiiri^^Lr. #Ma)3ii(;)^^fijx-<*v5^^aii;jj5j:*- 

> 1± ^ (7)jI^-C? fe -5) o 

[0 0 5 6] C:ti'b#MCOBt^ilJX-< ^V5^4 6-1. 4 6 
-2, 4 6-3, 4 6-4, 4 6-5, 4 6-6. 4 6-7, 4 6- 

8. 4 6-9. (i. mmMm^'^Az^m^t^v'zf 

>vX^ni:<b*<h*{c. eiJ:^r«I11 1 (a) ICi^-^tK hA 
^•-KSitfe-SLMil^m (b) ic^-r h'>::f^-hl83i 
onm h ^ > s>x^ (c cfc o r ?SSS^/^^-yu 4 o P»9(cjf^ 

[0 0 5 7] m^ 1 (a) f-^-^Tt? hA>^-h«jta)» 
iiK^>vX^-rfi. ;b*^xS«5 l(7)±(c>^f— hm® 

5 2A<ff^;?£^n. ^<X)_h(c>>-^- h$fe^lg5 3*:j>LT7K 
'Jv'J=]> (Po I y-S i) J15 4 7!)<ff^JiJc^tt. *b 

ic^(DJircjira$fejtBS5 5*<^^^*:^^rl^^o y 

tfcgTb^i^^f^V— X|il^5 6*>cfctf^ KL/^>MM5 7A< 

c^xi^,(;>^ia5 6. 5 7 (cf*v— xsffis 8 

[005811111 (b) hlgitOsH 

Kh5>v^x^-C?(i. :b*^xSffi6 1 0±(C7K';i>U=i 
>g6 2;!)<JF^/i£*;h.. ^(X>±(c<f ~ h$g^K 6 3 L 
r^*-Km^6 4;6<ff^j?£^ti. ^^(C^<7)±(c|irp1ffiijt 
^6 5:6<ff^ia**^rl^^p Sfc. /-K'Ji^U=3>Ji6 2C0 
fiiJ*a>*'^xS«6 1±(r(i. N+ ffiStB;^)^f,^^^V- 
X^|i|c6 5fcci:t/KU^>MilE6 7;!)<ff^/S^ti. C;|Xb 
(Ofiigte 6. 6 7(CfiV— XS4S6 8fcJ;l/ KU-O^ 

[0 0 5 9] Ctl^)(7)B#^ilJX-r '>5^4 6-1. 4 6-2. 
4 6-3. 4 6-4. 4 6-5. 4 6-6. 4 6-7. 4 6-8. 4 

6-9. (i. ^nt^^H-TL^^^^—vrnm^^s 

1. S2, S3 (lll9(K>^-f SVy^A'— IC 
4 43^)^bfcil:^^'f>4 5-1, 4 5-2. 4 5-3, (Cfcii 



[0 0 6 0] ±aiLtc3B#^SlJfgil)(7)ii^(C(i. B#^^Sl] 
S[}!)<^gfc-Cfc-g)C<!:7!)Vb. gl8;5vt)^t>A^3S.fc5fc. 1 

'ut>*\^^o ESI*. iii7(c^-r3B#»ii]gE»ia)Ji 

iHiUKcfcUAr. ^ll*[S3(i^Slii. $g:^fS]ii^53^si)x<'> 

[00 6 1] IIl6(CfcL\r. K^-f /< I C4 4An 

be^^-f>4 2-1, 4 2-2. 4 2-3. (ce^Se 

$:A:t|-r^iia-. B#5i^SiJX-f *>5^4 6;5<;i-37<hfcfotzfi 

^^-f :^(i/\>r-<>e--s^'>x)RES<!:3ti:y. n*tDSii; 

A<^i«iL-\i>-rt^o :icofzi5b. m^itm^ 2 (a) (c^^ 
J:5^j:4^^SiJ*<f<7)ii^(i. 1 •oa>ii!m;!)<R, G, B 

[O O 6 2] CtLlC^L. HI 1 2 (B) (C^-TcfcaiC. 

R, G, B(7>3:$:coS^^>r 3B#^iiJ-rj»x(i. 

(fR. G?:f^(i*G. B/cfbfiB-eiEai-r^fc(!i^. K^-f 
/<i C4 4(c«$&-r^fell^f^— $'lc7r-:7'fe*> h^mc 

^fz. I^^^Sp^cdv— xa(if;)iEili?St>(S. feffifl-^ 

[0 0 6 3] \>J.±(Dm.BMt)^i^mhi)^ti:^o{z^ i^^^B.^ 

fi. 3B#:9'iiJigl!i(Dii^(c(i. ^:^il]ig^ll*fflt^^^:L^ii 
^(ciisXL-c K^-</< I C4 4(Dtb:tie>Sc$l /3lCglI 

[0 0 6 4] c(Dt^. ^^Ltzm2mmfim(o^5 

(C. K^-</< I C4 4(Dtii:^e>^^<l-^^^>c7)i^* 

^mmizt^'m^^m-^^m^tzt^. m^mmmmo^ 

mmzf^lt^it^bt. <I^^^>CD^*gft3 O 7 2|C^ 
^-5*?jgfc(±1 536 (=512X3) ttj:^o C(7)fcf> 

[0 0 6 5] ^CD$g^. S X G A(superXG A) 

-^UX GA(ultraXG A) ?d:<i:cD^a(c. S^tij^;!)<li 
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[0 0 6 6] /jlfc. -hfH3IS6ff^^(cfcl>r(i. XGAg 

i:s HXGA(super half XGA) 33 J: t/H X G A (hal 

f XGA) (;>#a^*xt(C^P^(cMfflRlBi"t?fe'5o 

[o o 6 7] s HXG Aa^;^sEa)^*&(i. 1 O 2 4® 
4 8 OiiimOiilSS^SftT-fey. T'X'^^ hit* 
32: i5<h-r'g)o ctLfifix^n— ;u-^'&c<h3jj:<. 
XG A^t&(i-§-*^^T?^. ^fcVGACvideo graphic 
s array)^1S^:7;u^^T?#^:i^$i^8[t LTl^-5o 
HXG Aa^:;^5£os*&(i. I 0 24iii*x3 8 

-r-So c4x(ixGA^ts<D«j^^ffi*jai§<t#xb*iT 

[0 0 6 8] c;|^^>a)S^^^^*^b0^^>7!)^^^:c^:5(c. x 
GA. SHXGA. HXG Ac;)#S^:&xE(i. 7K¥:^fpJ 
a>Sjma;&^i>-r*L^, 1 o 2 4ilim-e&'&c:i:;!)^t). (I-^ 

^-r >co^:*;gJc(ii^-rtt^3 o 7 2*-c?fcy. m^^^ 
^^mm-r^ K^-fv<i c4 4(zoiNT(±^ii{r#:^^ 

[0 0 6 9] <tC5-^. ;'a^S^^Sco^ifT?{*i£^, 

ai^o m'ff(DmMt$.m(Di,tx{t. -mtLx. 4mm 

[O o 7 o] ;'S^a^/^^>;K7)nSP[el£S-c?fe^ K 

^-f y< I C4 ^(Dm^^j^t Lxm^itT ABd^pe Au 
tomated Bonding) *Ie^^l^tcii^. TAB(D/^*y Kif 
-f X35<ilfT2mmSJS"CfeSCi:;b^b. ffil^i:J-<X4m 

6-1, 4 6-2. 4 6-3, 4 6-4. 4 6-5. 4 6-6, 4 6 

-7. 4 6-8, 4 6-9, t(om<Dm.mtBj:iUmmizm 

[O O 7 1 ] 351±(DC<t*iEg^^r. K^^/<Ica>tiJ 

tfcm2iiffiff^sa>^<t(c; R. G. Bsm^mmmo 

[0 0 7 2] $fe-r. S XG A^^:^5ec7>;'SaS^SS(0 
ig^(COUN-CSi0^-r^o S X G Am7r:y5^(Of^Wt. 1 
2 8 OHi^x 1 0 2 4®iST?fct'J. l!iligA<R. G. B 

a>3 hA^^^c^:^c<^;^)^b. il^^-f >(7)^:$:|^ (= 

yKW'y3\^(D hSa) fi3 8 4 0 (= 1 2 8 O X 3) 

[0 0 7 3] 3EgfT(D/\'^-->^''S«TMi. IHIS 

;^)^^. 1 :$:a)iS*f(co^7. 5 /imfiJg<;>x^— 



§^?*L^X'<— xr±2mmi^lTT*fe^C,!:*NP>. gjtSP 
^(Cia*SRrSI?S^::'^iEfe«*^<t Lr. 2 6 6 (:=2mm 
/7. 5/im) *gJt<tL^5^^1:6<^^tll^tl^o 
[O O 7 4] /zfiL. C(Dtti:tie>Oe>;;5^ 

*apTSB*SSC (2 6 6*) (0 2^. EP^5 3 2:$;gJg<l:3S 
[0075] 3il±(DCi:AN^^^;5^^Cc*:5(=. SXGA 

5 3 2:$;^:lT■T?3^)^o(i-^^-f >^ 

(3 8 4 0^-<» (D*^l^r*fe^C<b:A<^#i:?^d:^C<l: 
Jb^i^. K^-</<I C(Z>£ti:^]e>i![^ LT«xfS3 2 0* 
fi<m^^^^o -^LT. 3B#^SJIE[ij!lCDli-&(*. K^-r 

/^i c(Dmtht^\£i^m,t Lxit. fi-^^-r >ift (3 8 4 

c^fiSt^tur. 4 (= 1 2 8 0/3 2 o) 1H*< 

[O O 7 6] -r^Pt:)*). S XGA^^:^5£(DiSSa^^ 

g^c^3l^T. 3B#^S]B[Sb*jSofc*i^(cr±. misfc 

7r:-t^5lZ^ 3 2 0*COdi:^)t= >^}#0 4^(D 

-f/<I C4 4-1-4 4-47!)<. ;1S^S^/^:^JU4 0<t:(i»J 

;U4 oa)M^cojg3Blffli:^i 6(cr^5i'iijx^ (^^ 

[007 7] zay^^iz^ s XG AS^:^5€cojS^a^ 
^g(cfca>r. 3B#^9JilBil)^S^-<t(:=cfcy. K^-f 
/<i C<Dtii;be>ift<t LT#iJ^(i3 2 0*^lS^L/cli 
K^.-r^< I ca>11!»:6<4li-C3^t?fci^i>. 3B#^iiM 

M^f^gbT. '(5^j^(i*3 8 4 e>(7)iaffl K^-r/< i c^^ 

l^^t. 1 0 (=3840/384) fit?) K^^T^^ I C 
[007 8] ^/i:. K^-f /N* I CCOZIX h«M(Ct03S 

[0 0 7 9] tc^x. S XGAS^::^5eCD7K¥^SB# 
FbK*. m^±. 21. 537jUs. 15. 63/L/s. 1 
2. 504^ sfccfct^l O. 9 7 1 )Ci s <!:;*^^)^)tLTl^ 

>5o zom^ottv. mi o^Sctt/iEii 3(7)^gjie^ii 

0. 9 7 1 /i slZ'&tPi^^i^^^A^fe'So 
[0 0 8 0] CC-C. 3B#^SI$ff 5IRT*fe^A^^>. 1 
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o. 9 7 1^ s(r>3^Am\iiT(Dmmx^M^^^'2-wfi<& 

S 3 7 fl stS^itl . 179//S. 15. S 3 ^ st^i^ 
{£5. 21^s. 12. 5 O 4 /i s ?S:i^(S4. 1 6 8 

[O O 8 1 ] m 1 4CD^-r 5 h(C^5LN 

T. K^-f /<i C4 4;!)^^ffi-^^>f >(Cj^LrdJ:^*tu 

t^^. K^-Y/^ I C4 4(7>3iTt>±7!)<y . 3i:*>T3{)^y(DS 

0. O O 2 2 5 V(;)li^^<5:>J*:'&o 
[0 0 8 2] ^fz. Ra^n^m7.-f y^i)m9it*lfz 

lists -rr ^ < <f o 
[0 0 8 3] C:tX*^Lfc<7>A<. H 1 Sa^SSff^liltJfc 

So ^1 5(c^5l^T. (A) {tx%m^x<r>?^^m:^^ 
-jj-xm^-r^mwi"^. (b) (iji^^eS^sp^-etDB^^a^Sij 

[O 0 8 4] H 1 5 (C) t^h>^A^t^U^o\:^. -^^y^ 

^^mZlt. HI 4(7>^-<S>^'^A'— hfC^^efca 

fC. (7X^:^f63(7)SSB#rBl-il«B#rBlx 3) /'3c;)B#r0l 

)>j.T(r>:f^>^></mm (a) . (b) . (c) ^iss 
^ -f > *is«-r s <f — h a«/ 7b<tj[] i)mt>h>ui-f*i 

[0 0 8 5] CCD^r— h51tR/\";UX(COlNTtil^B#r0l 
SS^PBl~StRB#rflx 3) /3r*:^+5^^T?fe+LlS. -^tt 



^>Tc7)iiSllp]S-C?li. ^U3?^>^>^'«flrBl(i40 n s 

[0 0 8 6] *fc. H 1 e{Z7ik^^^mM(om^^f&{z 

^5l^r. h^-fV4 1-1. 4 2-2, 4 1-3. t 

(V— X^>r» 4 2-1. 42-2. 43-3. 

43-4, t(or^iz^±-t^^^c g s-^^ mmoi^i 

ia3a®{CZ3^>mBEVCOM*lft*&-r'SC s^-f >4 8 

-1. 4 8-2. 4 8-3. i:fi^^-r>4 2-1. 4 2- 

2, 4 3-3, 4 3-4, tOmiZ^^-t^m&C c s 

dSS-r-Sil-^^-l' :^4 2-1, 4 2-2, 4 3-3, 4 3- 

4. t^^(Dmxs^^mm:z^^). m^7(Dmmi:l 

^"TtfedJC. >f— h^-r>4 1-1. 42-2, 4 1-3, ••• 
•••(DP0tt-\i>C s >4 8-1, 4 8-2. 4 8-3, (D 

[O O 8 7] iNflCCCDC s ^-f >4 8-1. 4 8-2, 4 8 

-3. CDP0;Ka)^tblHi;b<. H i 9(c^-rA s 1 . A 

s 2, As3<t?fe'i)o Asl, As2, As3 

C(7)S{i^A si. A s 2. As 3fi. 7 OmVlJl 
T-Cfe;K(*. iU^^ Lxmrn^tital^^tt^t^t^-oXl^ 

[0 0 8 8] C(D>f— h^-f > -fl^^-f Vr^l^MC g 

— K5-f>4 1-l. 42-2. 4 1-3, Of^tuA^Cs 

^-r:^4 8-l. 4 8-2. 4 8-3, (7)11^6^^*: ^S!l* 

*xe<Dii^iC(i. 35:*>±;!)<yB#rBl. VE*>T3!)<yB#Pp1;{)<. 

il-^^-f >4 2-1. 4 2-2. 4 2-3. 1 1 t? K 

^-<y<i C4 4(7)tii:^e>(c}g;^^;Krl^S^S3Ra>?aS 

mT^mmazit^ xmm,x^tj:l^^mttJi^o 

[O O 8 9] ^^tlJS[^<3CDii^lC(i. Cs^-f>48 
-1. 4 8-2. 4 8-3. ••-•$^S^i±SftrBl(itAt*<7>3 
^(7) 1 <?r7^cf y . ^{+(i^L< J^fSo LT. if$ 

{Z^ Cs^-r>4 8-1, 4 8-2. 4 8-3, (7)f*mc 

cofci^icii. mi 8(Dmmiz7jk^^o\z. 

c 4 4 <7)3t*> Ji/)< y ?Sff^<t ji:t.T;6< y jfeff^^fePsmic^ 

LT*fli-Wc-rS. gp*»5i:*>±A<y^PBl<ir35:*»T*<yB#Pfl 

[0 0 9 0] C(;)^a(c. K^:/ hJ^ligBiSlc^SLNTr*. 
K^-r^<l C4 4<7)5:t>±A^y;Sff^<i:ji:*>TA<y?'Kff^* 

BtPsiMfc^LT^rf^wc-rscttic^y. 3frffii4<7)fi-^ic 

c*: o r ^i&^a^^ ^ ^ -V > -t v'Ut: ^ S d <*: (C S i6 . 

>:f— h^-r >4 1 -1, 4 1-2, 4 1-3. tecfct/Cs 

^>r>4 8-l. 4 8-2. 4 8-3. CO^SlMSct ^<t: 
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-r>4 8-l. 4 8-2. 4 8-3. (Omikt<^^-t 

[0 09 1 ] 112 0(C. —mt LT. 1 7 -f V^'S X G 

S^SzlU— -^g 3 i: r i s e (it 

. 3 r f a I I (iLi^T fi< ^) ) CDm^mt. 

rrise — 3rfal I |^500nstiL<l±. 
|2rrise-2rfal I |^500ns 

czic, r(io. ^-Cfey. 3 r ^io%;^)^t>9 

0%jt«*. 2 z:^*0%A^f>8 6%*t«^-^*L-?*lSL 
[0092] CC-C. XL^±t<^)m^tiL'^Tt<^)m^ 

f3<f!im^^h^t>ir%(DtLx^ o %<=5^ 6 3 %cDasia^ 

61. 0%<=>8 6%(;)^<iL^rBl. 0%o9 5%(01g{i^ 
[3. 0%<=>9 8%(7>lEfeB#rBl. 0%<=*9 9. 3 %(2)lEe 
0%o9 9, 8%<7)|fe<iB#FHl;!)<|^i:i?fe-g)C<t;!)< 

[0 0 9 3] 5)^(C. UXGA^:^:&5e<7>;'^^«^^S(;) 

ii^icoLNriftB^-r-So uxGAa^:&^©«l&(*. 1 
6 o OiH^x 1 2 0 oiij^;^fey.. iIii^;b<R, G. B 

800 (=1 600x3) ^t^f^o 
[0094] cc-^. 5feiZ&L/cS xGAa^:^xta)ii^ 

r^5ijx.f^3 2 o*;^is^Lyc<t-r^^. sm^^mmmco 

i^^it. K^>r/< I C(7)i^ai:titf>&i:LT(*. fi^^ 

-f>ifc (48 00^-r» (D3^(K>^'C:^l^C.tt'^ib. 

K^^Al C(7)BgJ[<t Ur. 5 (=16O0 
/3 2 0) mt<Wi^^*l^o 

[o 0 9 5] "r?S*:>*>. uxG All^:^xe(;>;'SaS^S 

miZ^l^X. 3B#^SJSg»^filofcii^(C|±. 112 21C 

^■r«J=5(c. #>5?3 2 o*cDdi:*ie>$Sfo5fi<;> 

C4 4-1-4 4-5A^ i^^S^/N'^-^U4 0 ctfi^ij 

•7U^->:/;u^— ::^;n 5 ^:a•LT;'g^a7F/^•^- 
;^4 0(DMi!Sa>tStSga5^^ i efcr^^^-Silx-f 

[0 0 9 6] C(7>ct3(C. UXG Aa^^xtCDja^S^ 

SiS^rfcL^r. 3B#^iijigi4$ai^-<trccty. K^>f 

l^^t. 13 (=4 8 O 0/3 8 4= 1 2^y 9 2) e 

tLxi^tzm'^iztt-<x. x^>/\Vm:ti(ii 3:^cD5 



[009 7] *^c. K^-r/< 1 C(DzjX KiSSSictiO/d: 
[o o 9 8] <t u xg AS^^it(r)7k¥^S^ 

mit. m^±. 16/is. 13. 333jtis. 12. 3 
08/is. 1 1. 429Ais. 1 0. 6 6 7 s . 10 

/i s *$J:T/9. 4 1 2 /i s <h/*i6 »i tlTt^^o C:(DSif§ 

(7)ti<hT*. HI o^^ifm2i2(Dmm^mm't^fzi^iz 
it. m^it'-^mi^7mM^mr^x&^9, 4 1 2/i s 

9. 4 ^ 2 ji s(r>3^w\\^J.T(Dmmxmyi^^ 

£^^;!)<fei»o oSy. 1f>:^U>^*^FBl3!)<3. 1 3 7 /i 

[0 0 9 9] Ifl^lC. 7k¥^S^FBlA<1 6 // sJi^li 
5. 333JUS. 1 3. 3 3 3 ^ stai^lt^. 4 4 4 
s. 12. 3 O 8 s>St)fi4. 103/is. 11, 4 

2 9 s^i:^Ii3. 810/is. 10A/s3^btf3. 3 

3 3 A/ smTcD+>->::^'J>^*B#ra1<t^c*:'So 

[0 10 0]?:?^. \^=^^/^l C4 4(D^t^m^(DtL-^ 

y ttL-^Tt^ y) &m t oMwmz o i^x it. 9tj^ l 
3{c. uxG Aa^:^5t(Dj^^9^^isa$-fts-r^is^ 

[0 10 1] fel-t. SXGA, UXGA(D#S^*^CO 
A. H VGA (half VGA) . Q V G A (quarter V G 

A) co^m^yj^(Dm^sm7F^^m:(Dm'^iz-Di^x&-< 

[0 1 0 2] VG AS^*xi:(D?a^HS^Sga)ii 

^{z'^l^xm^^-r^o vGAmTj^yj^om^it. 6 4o 

Pl^x 4 8 OHIfetffey . 1iil^75<R. G, B03 
h7b^^7^d:^C<^:;^)^i^. >a>g|*ai[(± 1 9 2 O 

(=6 4 0 X 3) :^ttsi^o 

[O 1 O 3] ZZX. ^^LtzSXGA. UXGA(D# 

m7^i:fJ^ow^'^tmn<omi^o=ht{z. k^-y/<ic<d 

LXit. fl-^^-rvSJ (4 8oo^^» a>3^a>^v 
ml^-<t7^)^b. *<5^jTr(i. K^^/nM C(;5filS^ LT, 
2 (=6 4 0/3 2 0) i@;!)<iSS*tl'&o 
[0 10 4] ■^<Ct:)*>. VG A|5^*^(7:);'SS^^^® 

(cfcLNT. 3m^Am%m^i^'ofzm'^{z{t. m2 4iz^ 

^<i:viz^ 3 2 0:$:(Diht^\z>^^'O2mcD 
/<IC44-1. 44-2t^. ;'S^a^/N°^WU4 0<b(iSlJ(* 
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+1. yiy^iyZrJU^—ZfJl.^ 5^:r^Lr/^^a^^/<^>J^ 
[0 10 5] CCDJ;5(C. VGA^^^xttDiS^sa^S 

Sicfcivr. 3B#:^iiJggi!i^tS-Sc:^irj:y. 
I COlh:b^:yWLt LXm^ltS 2 0*^ISSLfc*i 

a^tSb-r. <?jjx.fS3 8 4 exDia^ k^-</<i c^^ 

U\'&<i:. 6 (=1920/384 = 5^ y 10) fiCD K 

S p°p 3 X h CD cfc y ig«*<S3 ^f.T: ^ ^ c <h ^ o 
[OlOTl^^cffc. HVGAmTT^yj^CDm^it. 6 40 

mMx 2 4 oiu^-efey . 7K¥:J^iS]aDiijma(z'3U-c(i 
*!a^cot^rt^^l: 1 9 2 o*-efe^o LfcTb^or. K 

[0 10 8] — QVGA^^:^5tcoM*S(i. 320 
mm^ z^ommx&^zitf)^h>. fi-^^-f 

Ii9 6 0*:<t?t>:^o cc-e. K^^ A i COtii:^ e>|gt 
,t LT^J^(^3 2 0*^ISSLfr<t-r'5^. Sm^WM 

^5-r>Sc (9 6o^>r» (D3^a> 1 ■eSl^c:<^A^ 

i^. Q VG AS^^ie-rr*. 1112 5(C:^-rcfc3(=. 
-(/<l COm^tLX. 1 (=3 2 0/3 2 O) 

[o 1 0 9] <t m^it. nm^uvGAM^ i 

BM VGA(mode-4) ^(7):7K¥ 

^SB#rpi(i3i. 7 7 8/i s-efe>g>o --r% 3B#^il] 
S^T5iRt?fe-5»A^^. 3 1. 7 7 8 s(D3 5i'9JiaTa> 

B#rBi-ea«^^i£5^^7{)<fc^o o^y. -tf-v^^y v-jf^fei 

A<10. 5 9 )U si;iT"r:fc'5C<t;!)<i£:^^<b^f'&o QVG 

AS^*Sieii. <JiJ^(f7K¥3t]g^H* 6 3 A/ s it-r s 

3^^SiJ-e+J->:^y >^Wp13&<1 0. 5 9/isiUT 

[0 110]^i:S3. K^-f/<l C4 4(DdJ:t);'gff0a>^^ 
±;!)<y. iLihTt<^j^m (x;u-u-h) . 

6(C. VGA. Q VG A(D^S^*xt<;>;'SSa^Sa$ 
[0 111] ±i3ELf-c*:3(c. e»J^(S3B#^i!JSgili(cfc 



(;)iB*SI|ia(cia^pItg*SB«ISt(cJ:oT K^-r/N*I C4 

4(DtiJ:be>gfen ^;:fc^^'5<h<h ^^::^5£(cJ:o 

I C 4 4 CDfigfc* N/ n lilCiS^-r ^ cfc 3 Lfc C ^ 

[0 1.1 2] <tz5-e. a^:^ie(cKP,-f . [ill 4(7>^ 
^^><f^^'—\-{z^{■f^':^^>^:^</mm (a) . 

(b) , (c) -c?(*. K5>fijx-<'v5=- (T■:^□^x>r*v 
^) ;{)<:j-3?t^s(-fey. m^^ ^ xDmmmm'^miz 

(a) , (b) . (c) ic K^^/\* I C(7)dl:tllH!SS^ig 

[0 113] |ll3(C(i. K^^/'Cl C(D!^ai«ii£(7>-^J 
*^LfcA<. UlSfctt. 112 7(c:^-rJ=5f::. D/A3 
-Si 3 5(D^K(rtB;^JlHl£S3 6 :6<iE^;KrL^ 

(a) . (b) . (c) (Ctb*IHSS3 6$f?ih*1±. ;S 

g^;b<0{g3ic*[l'5c<»:i:^'g)o ::cotti:b[H]£S3 6 (i. 

7ii'^^U^7\iju^—i>yita^<D^¥^mj^ttji'oXl^ 
[0 114] z:(D7\^j[^'r—i>y7i-a'jMmUf^cD\ht}^ 

K3 6(Cfca^T. m^i^. (a) , 

(b) . (c) [Z7^JUir—z>y:tl^':fO>m^i:ty{Zf 
^t^ :t^T>^mzm^t<^i^t6:<^6:^J. ihtHtWi-^ 

m (a) . (b) . (c) (ctii:ft[l]»3 6*<9jh^FiJ:^ 

c.tx. mmmt^^i^mx^^^itizt^i^o 

[0 115] :ifl{z^ m^^^ ly^mm-t^ K^-f /<i c 

^/'?;f.;u4 o(cf*. 112 9(c^-rcfc^(^. m^itsmo 

K^^/<IC4 4-1. 4 4-2. 4 4-3^^* Lr#>i7 1 

^-f >»ti^co5E«^g^}#o2fic;»^y 01^ (1) 

7 1, (2) 7 2;^><^^SS*tLTl^^o 

[0 116] ^Lx. mmt. ^^yiH]K7 i (ci 

>^0-x— ^HEilL. L;!)^-&^X>r*:/^7 3^^yg 
x.T::5^<D1 ^-f >a>S«PBl*lc;»«^y Ip]SS7 2|C7^— 
fH11Lnf:;{)<b. X-T •>5^7 3(c3Iij!)^^X>r -^5^7 57? 

Ra)<?f^M«Lrp«^y[si£§7 i ;b\bR7^— ^^x-r 

^7 4-1^^^Lr 1 ^>(>'Am^ihLX K^^/\M C4 
4-1. 4 4-2. 4 4-3(cS§-iX^. ^jJiCl Ga>^$SR L 
Tlsj^ffCGT^— -51^ 1 a^frB(D^ 

[0 117] ;:>j<Di ^-r >^rslic(iy^yiiK7 i ty^ 



(12) 



t#r?B¥ 1 1 -33843 8 



^ u iH]£& 7 2 <!: ^x^im^xmmomm^m^) ii-r- <i: 

(cJ;oT^l^^^«/SLTL^<o -~flS6^(C. 
^5^/^:r-yU4 0(C— ^-<>5^^a>T^— ^*§#aXt; 
aA5^^PBl*,S<3S:o-c#ru^>&o —M^Lr. sxga 
o OMH z B&^(i>7^— 5iiE2lu— ht?fey . ca)iij^-e 

-So :i:h^S3El-r'5fci6(7)^i*W>^ci:«^<7>~^J^Iil3 O 

iim (R. .G. B^it9 0K*:/h) . K^-f/<ICl^<D 
v^'hUv^X^SI (a2 7#Sg) OlSifcSfi-^ 1 OK 

[0 12 0] 113 OlC^-rJ:3(=. 1 
<7>fBll#S^I#oy^ijlEl^ (1) 71<ty^'JI5]K 

(2) 7 2A<iS(t^;*X. Cih^^^y^^-SX-f ^>T7 
3^jgSLTB*^^— '$'3b<^^U|pIgS7 iXli^t^UIi] 
»7 2(Cflt«&*H^o -?^^UlHl»7 1 . 7 2 0£iJ:fclfl(l(C 
I*. 3 5gTC*<!:(c HS^OR, G. B(D#fe*t;i] U 

(c:gig>«^ui5isS7 1 tp^^'j^Siy 2^$^y#^^ 

X-r*>5^7 5-1- 7 5-37b<ISltG)HTt^'&o ^LT. X 
^V=^l 5-1-7 5-3a)^iS«dl:^A< K^-f/^ I C4 4 
-W4 4-3l=^x.b>*i^<i:'5(::3ti:oTt^'5o 
[0121] ^fc. ^^'JlHlSS7 1 , 7 2(Cfi. K^-f 

o(r>^tnM^<r>K, G. B(^)tB:;^3!)<fcy . citLe> 

1 - 1 0 h. 11-2 0K*>h. 2 1-30 
h(D7^--Sr1&IIl^C£±i:^■r-5J:3lC^»nE*+urt^^o 

^^>j[s]SS7i. 7 2(;)BtrK^Scfci/^lS(=ia^^ 

rU>'S)X-f ^^/f" 5 3 i:X-f *>^7 5-1- 7 5-3I*SL^|C 

5-;^(i;^^UlE]£&7 2^iltR^^cfc5(::n*:oTU^'So 
[0 12 2] ±fBco^S/$(cfcaNX. ^gJA^^A:^^^'^ 

BA^t'— ^(i. g1gD(*X>r ^v5^7 3;b<^^'JlH]£&7 H|iJ 

Lry ^U[e]SS7 1 (= 1 ^^>^^xbti'5o -^0)^. 
x-r ^v^7 3;b<y^yiE]K7 2fflij(ct;]!iy§Jb-i>c<tlCc^ 

y. 5fea>i ^-f 'Sr[i^^yiHiK7 2(cs 



[0 123] ^(O^J:*. pi^yisIS&7 1 (iK^-</<i c 
4 4-1lc^*Lr 1-1 O K'V>S07^— -S^^mitiL. K 
^-f/'^i C4 4-2(cMLrf*i 1-2 0 v^(r>^— 

^^tli:ftL. XK^-</<I C I C4 4-3(C>yLTfi2 1 
-3 0 K'V h@(D7^-^*tli:^3t''&o ^LT. tia>^^ 
-r >T*li>^y[51S&7 1 <h:y^U0£S7 2<t^A*tg^ 

y. ittG)iii^7b<«fiE*H^o 

[0 12 4] C0ci:5(::. ig^DIi^ ^ U 0^7 1 [c 1 ^ 

15]S&7 2(c^— ^^fE1tL^ci:3{)<b. X^^:/^7 4-1-7 
4-3-eR(D^*S«Lr-?<^yillS&7 1A^bR5^— -51* 

1 o(;> K^-f c^^£(tiS^tiiLr^i^ K^-f/<i c 
(cm^j^JV.. I^B#lcSiJ(D K^-r/<i cic^.i^^-r-s-x- 
B (c o INT ^1 lHi4i(;>:^>3fe (c T# ^jxa^ 3 c <h (z ci: 
y . K^-r>< I Ca>#>57(Cl5!fiFr::SiJ^Oi^— $:##a^ 

[O 1 2 5] Ctl(cJ:y. =&K^-r/<i 0\Zir—^^m 

h7&<2 O OMH 2. K^>r/< I CCDgfen*<3li-C? 
fetlf^. JSt^6 7MH2(7)ij!)^^ii^^1#oK^^^<I CT* 

sa^-e^-sciric^py. gt#<;> K^-r i ctrt.+^^ic 

K^^/< I c(c#^^xt:fl#rBl^n^(7)i (r:^$S-r>5 

a2.<5^B#rBl * S t" :: ^ ti ^ o 
[0 12 6] <tci^t?. tA^^oS^Ra^l^S-eii. R. 
G. Bc;)^/^CDmEE^i®*^$t^(i-ifeLrl^?'c^:7b^otco 

/±. 3lia*ft147&<B(c»LTR;b<M<DSlESfll:=r+LrL> 
[O 1 2 7] 113 1 (A) (C. TN (twist nematic) jg 

0Jb7^)^?:^:cfca(C. ii-S. R (itiSjSSA^e O O n m- 6 
6 0nm) . G (Sia?fiS:6<3 7 0 n m- 4 6 O n 
m) . G (3gi^?*S:^7b<5 3 O nm- 5 5 0 nm) T?. V 

[0 12 8] c:K(i;^^Sr=«c??Lr7Sffi^^a>®ifr^(c 
^^;6<fe^tci6-Cfe^<. ;^S(?):lt^R<7:>:6'*^iatff^36<'J^ 

cfe-SpfeOQ OJSlHlfETbWcC^^tt^o B^*Jl^lT^A<:;^^l^ 

fci6. 3feo9 osIHIe;^)<a^fe*-e^t^#^tu^o 
[0 12 9] 5gSSffi(^a>*^*iS](cB#:^iijx-f 
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s^u. ^5^sjx-r ^y5^cDjai2a)§«i5]K$^-rii3 2 

(cfiLNTv <?J;^(ix-<^>^s 1 Tb^SS^ (a) S^tfc^lc 
x-f *>5^s 2 7{)<SS? (b) ^tL'Sxt. x-f^y^^sacD 

[0 13 0] Zttf*. il^^-f >Pb1(7>#M^ Csigl<?: 

AV = Vsig xcsigl/ (CsigH-Csig2) ■•■(1) 
ttii^o CCT?. vsig ri. mVitStitzm^^ -CyizX 

[0 13 1] R<t B(0^1±(Dv:7 hSfio. 3V-C?fc 
Mz^ 1HVCOM (a^» Jg:eigi!i;iT?(i. 1 HB# 

[0 13 2] ^/=. x-f *vTS3*<::fe(cSK (c) 
c:+L(±. x-r ^>TS 1 fcPtg^^x>r *:/TS 3' iy^ 

It. X-f ^>5^S 1 (CSLT(*2[El. X-r '>^S 2(C|gL 

[0 1 3 3] cct?fi. za>3Ei^fra@ Lr. ;*gsa>fe 

113 3a)^-f h;6^bB^^7^)^?'d:ci:5(c. IS 

S{cS«$*i^{l^^-<>* B. 2SgfcS«*+L^fl 
^^^>^G. 3Sg(Cil«^^;K'5{l^^'f >^ Ri-r 

[0 1 3 4] hseiigi!j^^T5ii^. Kf^-r 

Hm.j£ti^%±-tho o^y. iii3 4(c^-rj:5ic, x-r 

»V^S 1/)< "H" U'^yU-CS^iX**! (a) . ^(7)^X 
^V^SZt^ "L" U^VUT^S^aXStL-Si: (b) . 

a2i*tL-5>3{)< (c) . X^ *>^S 3(C|gSfg-r-SX-f ^>^S 
1' (C^LTf*. iHl^fC "H" u^;ucDSIt/ii^A<^^ 



[0 13 5] L*^L. X^>V^S 1 (C|^}gr^X-f 

S3' (±K*v hSfcSESl-efe^fci^) "L" \^^)[^tf^ 

[0 1 3 6] C+l^. ;"gaC0R. G, B<DV-T:b — 
113 5(D^-f 5 ^^'^'A'— h7!)^^0^ii7!)^^f cfc — S 

[0 13 7] ^:l_h(7):^;i^^S^C<^:^CcfcU. [13 1 

(B) iZTjk-r^'^iz^ ^mmxo:>mE.-mi^m(Dm±:h 

mseizit. :^mM{zm^mmmmt^^wi:^-( -^"fcD 
^^y3i^(r>m%'^yT:-to \^miz^i^x. (a) fiiHS 
mm}i(om^^. (b) itfv hKmrn'^^om-^^ 

[0 13 8] ±j^Lfz:^mt. m^'y-OWz^ 

[z^mLxi^^fzisb. ^mum^mfA'&ii^mt^'r. -a 

IB ^ij fi ( t ^ S C7) II 1 S ( c -r ^ C <h I = J: y S ^ -e ^ ^ 

-e. 'to>$j}mtmif>x^^i^tm^^o 
[0 13 9] fztzL. m^^^ ^^moymRcsig^tm^^ 

^-f>g«:cDSSCsig2(i. 5t(c^Lfz (1) xClcJ^L 
AV = Vsig xcs\g^y (Csjg1 + Csig2) ^ 

^Bi^x(r>mi±-mmm^^(r>RtG(Dmi±m (om^^ 
mfzr:iti)<^mtu^o m^ii. 7&BP^xa>mE.-m 

^^-(>{zxt\^ii^m^mE.(Dmii^ms.vs\g t<9v 

X&^m-^. ctL^ffiiE-r^fcfi. Csigl/ (CslglH- 
Csig2) t}<0. 0 1 7 <h7S^cfc5(ciSt+"r^fi^L^o 
[0 14 0] c(Dcfca(c. 

fcL^r. K^-f/< I C 4 4;b^^li. R, G, BO^IE- 
R. G, B(Digig^;!)<-St^-5)fcift>. H^Sit-^f^^TLr 

[0141] 

^^tnftmm^tr:>xmizms'r^mz. m^m^co 
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[0 14 2] ^tz. :^%mi:i^^i^(Dm^^m7^'^W:i^ 

[mi ] *^Bj(c^^T hu^xM?sSia^aseicfcM+ 

[06] ^^SIiBS!l^fflt^fcV hU^X^?iSSa:^gB 
(C (t ^ ;'S^S^a5(7)iE^^lil fe -5 o 

[0 7 ] 3^5^iijigi!i(OiiB-(DB#^Sijx>r *vTa>msi^« 
ja0-es>^o 

[0 8 ] 3 m^Awmmoi%^(Dm^mK(o^mm^(om 

[0 9] 3^^ilJiga(7>iS^a)«'fl-^0'5'-f SV^^A' 
[0 10] fe-SlMcDB#^SijX-r^y^0>fl:»:a«I7^d:l«J«* 

[011] »Kh^>vx^a>-<5ij$^-rw®«3t0T? 

fey. (a) (i7^:hA>f-htSit(?>li^^. (b) ith 
[012] 4^^S!jCDiS^ (A) ^ 3«F^SlJ(0li^ 

(B) t(r>mtmx^^o 

[0 13] sxGAa^^iEcoj^S^^gSO)— 

/iJt0T?fe.^o 

[0 1 4] S XGAa^*xCCDffilf^ift0^(Dfci^a)^-r 5 

[0 15] 7^^>^>^''X3feT*is(ttciiB' mm tm, 

[01 6] ;'S^lij^(OlHimSja^jF'tlll£S0-C:fe^p 
[017] 0(r>tLib±t<^)m^tiL'^Tt^^ 

mmmm^Kn\.xnv^^(r>m'^(ommxi^^o 



[019] C s ^-f >(7>mfia>*tLCDl5iB^0T?fe^o 
[0 2 0] 1 7^>TS XG Aa^:&5CcDii^a>r r i 

u-va >$gm^^r0-c?fe'g>o - 
[02 1] sxQ^/Km^:f5^(om'^(r>mf^<r>m^(r>-m 

^^•r0t?fe5o 

[0 2 2] UXGAS^*56(Z>5aSS^gSa>— gJjCDffi 

iS:0'efe'&o 

[02 3] UXGA^^*5C0li'&a>aBPHl0ifc<eO-^'(W 

$^-r0T?fe'&o 

[0 2 4] VGAa^:^xC<7)?g^^^^g(7>— (5!j(DtSjS 

0-efe^o 

[0 2 5] Q VG A^^S'xCCDiaSS^SgO— eflCDl* 
[02 6] VGA. OyOA(D%B.f^'f5^(r>m'^Omii 

ostflsco— (w *^-r 0r* fe ^ o 
[027] K^'T/^i c(DrtSP«;a(Offea)«ij*^f 

[028] K5-r/< I ci^a>s±j:t)isis&<7)«^a>-<JiJ$-^ 
-r3^p*v':70"cfe'&o 

[0 2 9] ;?i^UlHllSJiI2ia>tSJ«(7)t**CiJ*^-r3fP*v 
<70"Cfe^o 

[03 o] jf^^^jm^^mmom^o^SM^^-ryn^ij 
^0T?te^o 

[03 1] T N;*S^^ffi^Lfcit^C7>iSra<7>V-T:^I- 
:^<;>^$tt0Tfe^o 

[03 2] ^^AWi:^^ ^v^^omma^mwLo-m^TT^-tm^ 
ffilE]g&0-efe^o 

[0 3 3] m3oo>mmm^(r>m^^mBJMr^fzif>(j>'^ 
-r sv^^^^^-v-h-cfe-So 

[03 4] B#5^.sjx-r *i/^(Djaa©«jsa>ftea><5»j*^-r 

^«Il£S0T*fe^o 

[0 3 5] mQ2.a>mmmi&<r>m^t:mm't^fzit>a>'^ 
[03 6] mm^ntn'7^m\:k^ v=^o^^')5]p\(om% 

*^-r0-efey. (A) 1*1 HJ5eiEB/^a)it^$. 

[03 7] «63fe<5»]*^-r«iss«ja0-^feSo 

10. 4 0---Jg^S^/\":r>;U. 11-1-11-3. 4 1-1 
~4 1-3-->f— h^-fl'. 12-1-12-6. 4 2-1-4 
2-6-<l'^-5-f 13. 4 3-SiEiEi!il5]K. 14-1 
^ 1 4-3. 4 4-1-4 4-5 " K^-</< I C. 2 0---iiJ 
2 1 •■•Sm h^>vX^. 2 2- ma§S. 2 3"- 
3 1 - ^K^eif^UvX^. 3 2- -9->3''U > 
^'T.-r 3 3"-U^>lU'>37^. 3 4- '7^— -Ji^'V 

3 5---D/A=i ^ 
(eJSS) . 3 6-fcb::b[5]g&, 71, 7 2->^UIh]£§ 
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